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MATHEMATICS N6
QUESTION 1
L1 z=qx" =)’ Z=1\x2—y2 =72 =x2—y2
! oz _
=(x2_y2)2 = 27— =2x 4
aZ _ 1 2 2 *2 _ X 0_Z _ £ _ X
g_g( -y ) 2x x2_y2 v ax_Z_JxZ—yZ
%:l( Z_yz)*i —2y= -y Vvl 22% - _9y v
oy 2 ) _yz oy
oz 0z X —y? Z_Z _ _% ;y :
x§+yay_\/xz_yz Je ) v Y x5y
2 2 oz 9z x> y?
=7 2 . 2 0x * yay VxZ-yz  [x2-y?
X -y
> > v x2—y? %
Ve T2
= [x% = y2
3)
1.2 1.2.1 x=6cosd y =6sind x2 + y?% = 36c0s20 +
D esing Y D _goosg v | 36570 =367
do do
dy_dvdf_Gbeoso | =2+ 2y =0V
dr dodx —6sin@ ¥
dy _ X _ _cosG _
dx y sin @
—cotf vV
(2)
1.2.2 d
iy d(ddo @y _ g,
2L P cosectl—— v| ¥
dx dO\dx ) dx —6sind
1 _ —6sin0+6 cos 6(— cot0)
:—gcosef@ o = 36sin20
—6sin
2
= -6 (sin 0 + CS(:] :) = 36sin’6
1
" 6sin30
(1)
[6]
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MATHEMATICS N6
QUESTION 2
2.1 J.ydx = I(l + tan” 3x)(sec’ 3x — 1)dx
= Isec2 3xtan’3xdx v v
1 Or using u =tan3x
_ L 2 2
=3 j3sec 3xtan”3xdx
1 3
:_tan 3x L C v
3 3
Alternative

Iydx = I(l +tan’ 3x)(5602 3x - l)dx

= j(secz 3x + tan’® 3xsec’ 3x — 1 — tan? 3x)dx v

—ltan3x+ltan33x e ltan3x—x v v
3 3 3 3
_ltan3 3x i L,
3 3 (2)
2.2 J.ydx=jsin_1bxdx f(x)=sin"'bx g'(x)=1 v
, b
f(x)zl—b22 g)=x
v i’ —ox .
=xsin"' bx — | ————xdx u=1-b*x* dx = U
J’\/1 -b*x’ —2b’x
=xsin"1bx—'|.ixd—u2 v v
Ju  —2b%x
1
= xsin™ bx+LIu 2du v
2b
1
2
:xsin’lbx+LM—+C v
2 1
2

= xsin™’ bx+%\/1—b2x2 +C v )
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23

24

2.5

MATHEMATICS N6

6x—x>=—| x* —6x v
[« - 6x]
=[x -6x+9-9] v

=3 9] v oGy
Jydx:J.\/9—(x—3)2dx 4
2
_2 i b—x+£\/a2 -b*x*+C (formula used)

2b a 2 v v v
9 . _IX—3 )C—3 2 9 . _1x_3 x_3 2
=—sin +—\9-(x-3)"+Cor —sin ——+ Vox—x"+C
2 3 2 2 3 2
2 2 2
Alternative: dac=b +a(x+iJ =w—(x+i) = —(x—3)2
4a 2a -4 -2 4)
3 3T
dx = |cos*| =x |dx =|[|cos’|=x||dx Vv
Jos=] (2 j J { (2 H
—J. l+lc0s3x 2abc or Il(1+cos3x)2dx
272 4 v
—J.l+lcos3x+100523xdx v v
4 2 4
:lx+l.lsin3x+l X, sinbx v v v
4 23 412 12
:lx+lsin3x+£+sm6x+c s or =§x+lsin3x+sm6x+C
4 6 8 48 8 6
“4)
J.ydx — J-x tan x + Insecx dx Use integration by parts for the first
integral only
=Ixtanxdx+jlnsecxdx v using /(x) =x and g'(x) =tanx
f'(x)=1 v g(x)=Insecx
:{xlnsecx—.[lnsecxdx}+.[1nsecxdx v v
=xlnsecx+C VvV
(3)
[18]
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QUESTION 3

3.1 2x3—x2—6x:x(2x2—x—6) v
:x(2x+3)(x—2) v
w:£+i+ C v v
2% =x*—6x x 2x+3 x-2
(x+3)(x—4)=A4(2x+3)(x-2)+Bx(x—2)+Cx(2x+3) v

whenx=—é (—z+3j(—i_4j =B._§(_i_2j
2 2 2 20 2

B_2a, LB, U

4 4 21 7
when x=2 5.-2=C2.(4+3) -10=14C .-.c:-% v

when x=0 -12=A4.3(-2) A=2 v
(543)(s- T
x+3 7

'[2x3 e dx I dx+J. x+3dx+ 2

=21nx—%%ln(2x+3)—%ln(x—2)+C v v v

2 Inx - In2x+3)—2In(x-2)+C
14 7 (6)

3.2 3x°+16x+26 A . Bx+C

(x=2)(x*+3x+4) x-2 x*+3x+4
3 +16x+26=A(x* +3x+4)+(Bx+C)(x-2) v
when x =2 12432+426=A(4+6+4) 70=144 .. A=5 Vv
when x=0 26 = A(4)+C(=2)

26=20-2C .C=-3 VY
when x=1 3+16+26=A1+3+4)+(B+C)(-1) Vv
45=84-B-C

45=40-B+3 B==2 v

v

2 — —
J. 3x +126x+26 dx:J' 5 dx+J. 22x 3 & v v
(x—=2)(x"+3x+4) x—=2 x +3x+4

2x+3
_Ix 2d J.x +3x+4 4

—5In(x—2)-In(x* +3x+4)+C ¥ ¥
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Alternative
3x? +16x+26 4 Bx+C

2 - + 2
(x=2)(x"+3x+4) x—-2 x +3x+4
3x° +16x+26=A(x* +3x+4)+(Bx+C)(x-2)

v

when x =2 12+32+26=A4A(4+6+4) 70=144 LA=5 v
Expanding 3x* +16x+26 = Ax" +3Ax+4A4+Bx* +Cx—2Bx-2C v
Equating x’ A+B=3 =5+B=3 . B=-2 V
Equating x 34+C-2B=16 =305)+C-2(-2)=16 C=-3 v
3x* +16x+26 —2x-3
Joa de= [ e[ v
(x=2)(x"+3x+4) x—2 X +3x+4
2
:J' 5 J _J' : x+3 I
x—2 X +3x+4
=5In(x-2)-In(x* +3x+4)+C v ¥V (6)
[12]
QUESTION 4
1
4.1 ejpdx — e_j,vlnxdx v
s 7
=e "™ orusingu=Inx
:e—ln(lnx) v
=(nx)" o
_ Lo
Inx
Jerpdrdx—J——dx v v
xInx
1
=|-2-dx orusingu=Inx as before
Inx
=In(lnx)

.'.yizln(lnx)+C v
Inx
x=2 y=0 0=In(ln2)+C v ..C=0,367 v

1
S y—=In(Inx)+ 0,367
Y (Inx) v ©)
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4.2

(r+3)(r-2)=0 o
r=-3 r=2

y,=Ade +Be” v
For y,

d_y =-3Cxe " +Ce™*
dx

dzy
dx*
=9Cxe —6Ce™ v

d’y d

dx?

Substituting

-8-

MATHEMATICS N6

=-3.-3Cxe* =3Ce™ =3Ce™

ly )
,—and y in (1
o 2ndy (1)

If used y = 2Cxe ™ follow up to get C = —%

v

9Cxe ™™ —6Ce™ +(=3Cxe™ +Ce ™) —6Cxe ™™ =2e¢

—5Ce™ =27

QUESTION 5

5.1 5.1.1

no=-2
5

v
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5.12 .,
Vx:”j(yl_yz)dx v

{(1+sinx)2—sin2x}dx v v Vv

Il
3

Il
N
o'—m Sy Oy

{(1 + 2sin x + sin’ x) —sin? x} dx

z|{1+2sinx}dx v

=r[x-2cosx], v v
=7z[7r—2cosn—(0—2c050)] v  =xlz-2(-D+2]=x[r+4]
=22,4360units’ v/ (5)

b
Vo, =[rdv o
m
:Jylzyzzﬂx(yl—yz)dx
ah
=7TJX(y12—J*§)dX v

=r x{ (1+sinx) —sinzx}dx v

S N

s

ﬂfx{(1+25inx+sin2x)—sinzx}dx v

[=}

j 1 +2sin x dx ~ using integration by parts: f(x)=x g'(x)=1+2sinx
0

f'(x):l g(x)=x—-2cosx

=7r_x(x—2c0sx)—.[1.(x—2cosx)dx}: v v

2 w
=z (x2—2xc0sx)—(x7—2sinxﬂ v

L 0

=r (;zz—27rcos7r)—(%2—2sin7r}—(0)} v 27{%2+27r}

=35,2423units’

v its*
S —y _ 35,2423units _1.571units o

V. 22,4360units’ ©6)

X
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5.2 5.2.1 s

L

\
RS
N
NN NS
. LY \'! "\. 5 3
dt«
v
M
W

:
X

e ’
sl P
xava K -2
R L
\ A 3 ?L
i
()
522 b
A= (1 = yy)dx
3
= je" —edx v
1
=[e"+e| v
=|:€3 +e” —(e1 +e_1)} v
=17,0492units>
()
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523 h
e

a
b

:jx(y1 — y,)dx v
3

= J.x(e)r —e V)dx v \/’ing integration by parts: f(x)=x gx)=e" -¢e"

1

f=1  gw=e+e”
+e" (e +e )dx} v v

x(e*
e +e’ e —e )}j:[x(ex+e”‘)—e’“+e’x]3 v

1

3¢ +3e” -’ +e {el+e_1—el+e_1}]:[263+4e_3—26_1] v

9,6345 v v
A

m-y

A)C
v
008 ) 325units v

17,0492 (6)

=
B
[

=|

53 5.3.1

'&d\\j

2
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53.2 : ,
A=[4-(x-3)adx v v

1

4—x* +6x—9dx

S5—xX*+6xdx ¥

— ey N — Sy 1

5

5x——+3x } v

{ 5(5)——+3(5) { 5—%+3H 4
=10

,667units’ v

Alternative
5

A=[4-(x=3)dx v v
1

_4x —MT Voo

v
=10,667 3)

533

5
R e
3 502 3 5 2

~104,533units' 7 @)

Copyright reserved Please turn over



MARKING GUIDELINE -13-
MATHEMATICS N6
5.4 5.4.1
S.&
b
- = =A e -
f=S-
-4 ) j il
I ¥ 2 ¥ (4:3)
9 4
: A = Aj
g n.ray
{‘:','1;'0) /0 (o)
Alternative (with x-axis drawn at the water level)
S 4l Y
T .
ol | S
y
) v

d-"'*', A

L A —}-! 4 / (Ar 2‘)
s \/’
\ | &Y
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MATHEMATICS N6
5.4.2 3.0 3
slope of the right edge m=——== v
P 8 8 4-2 2
y—y =m(x—x) using(2;0)
3
=—(x-2
y=2(x-2)
3
=—x-3
Y 2

x=§(y+3) V" length ofstrip=2x=§(y+3)

b
first moment of area = I rdA

a

¢ 4
=[-y)z(r+3)ay v ¥
Iy
=§I2y—y2+15dy v
0

3 3 3
M Y syl v 232 3 iss 0| v
3 3 3 3

0

_ 3
= 60units v

_ v
y= 213 =3,55units v
60

Altenative:

-2+5 3
4-2 2
y=y = m(x—xl) using(2;-5)

slope of the right edge m=

y+5:%(x—2)
y+5:%x—3
xz%(y+8) v

4
length of strip=2x=—(y+8
g p 3(y ) @
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b

first moment of area = J.rdA

a

-2 4
J;yE(JH'S)dy v o/

42

gjyz +8ydy v
-5

-2

4_y3 2
—|—+4
33 yL v

3

= —60units’ v

213

y=22 v = -3 55units

-60

543 Y=22 = —3,55units v

QUESTION 6

6.1 52

N[ — ND[— N[—

Il
W

,916units

Copyright reserved

—60

4+%ln{y+\/y2+4}} v v

% 4 14 +2ln{4+\/42 +4} —(0+2ln{0+\/0+74})} P
:2\/E+21n{4+\/%}—21nzj

v

A sy (s ]|

v

(1)

[40]
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6.2 y=2sinx
b 2
dy
A =2rx 1+ = | dx
=21 (2]
dy
— =2C0Sx
dx v

1+(dyj =1+4cos’x v VvV
dx

“ v
AX=2ﬁ_[2sinx\/1+4coszxdx u=2cosx ﬂ=—2sinx v

du
-2sinx

dx =

follow up if used u = cos x

= 27zj‘2sinx\/1+4cos2 X

2

- vx=Z u=2cosZ=0
—-2sinx 2 2

x=7mx u=2cosx=-2

-2
=—27TI\/1+MZdM v v
0

=2 % 1+u2+lln u+ 1+u2}

‘—2 % 1 /7
=-2 -2) +—In{-2+ 1+ 0+—ln1
12 2 { } ( ﬂ Y

=-2r —\/_+%h’l{ «/g}}

=18,585units’ v (6)
[12]

200+ 2 100

TOTAL: 100
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